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Response to Amendment 
Amendment filed on January 9, 2007 has been entered. Claim 5 has been cancelled. 
Claims 1-4, 6-8 are pending in the application. 

Claim Objections 

L Objection to claim 5 under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim has been withdrawn due to 
cancellation of the claim. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Rejection of claims 1-7 under 35 U.S.C. 1 12, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps has been 
withdrawn due to amendment. 

4. Claims 1-4, and 6-8 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites a second step of heating beyond its phase transition temperature and a 
third step of supercooling beyond its phase transition temperature, which renders the claim 
indefinite because the same term "beyond" is used for different processes. For examining 
purposes the phrase was interpreted as a second step of heating beyond its phase transition 
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temperature and a third step of supercooling below its phase transition temperature, according to 
Applicants disclosure (See P26). 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1-4, and 6-8 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Nishimura (US 6671031). 

Nishimura are applied here for the same reasons as set forth in paragraph 6 of the Office 
Action mailed on 10/30/2006. As to amendment , Nishimura discloses a process which is 
substantially identical to that described by Applicants disclosure. Namely, the applied coat layer 
of cholesteric liquid crystal solution is heated by hot plate or in a drying oven to vaporize the 
solvent from the coat layer ( claimed second step of heating beyond its phase transition 
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temperature ) (compare column 12, lines 13-22 ofNishimura and P23 of the Applicants 5 
specification). Nishimura teaches that depending upon the composition of the liquid crystal 
material contained in the coat layer, the cholesteric alignment formation may sometimes be 
completed in a thermotropic manner at a temperature at which the solvent is removed (See 
column 12, lines 23-27). Therefore, there may be a case where no more alignment layer 
treatment is required. However, the dried coat layer is required to undergo a heat treatment at 
temperatures of 50-180°C (See column 12, lines 56-59) after the drying process in order to 
render the alignment of the liquid crystal more complete and to effect the crosslinking reaction 
(See column 12, lines 27-33). When the alignment formation is performed by a heat treatment, ' 
this heat treatment and the crosslinking reaction can also be carried out separately in their 
mutually different heat treatment atmospheres (See column 12, lines 34-37). It is desirably to 
select such liquid crystalline polymer and crosslinking substance that the crosslinking reaction 
proceeds after the alignment formation within the temperature range (See column 12, lines 59- 
62). After the heat treatment , cooling is preferably conducted, if required (claimed third step of 
supercooling beyond its phase transition temperature) (See column 13, lines 20-21) to fix the 
cholesteric alignment by a cooling operation after forming the alignment (See column 13, lines 
25-29). No particular limitation is imposed on the cooling treatment. It may be conducted, for 
example, by transferring the film from the heat treatment atmosphere required for the alignment 
formation to the room temperature condition and allowing it to cool. Alternatively, if required, 
the cooling treatment may also be conducted by using forced cooling means such as water- 
cooling. See column 13, lines 29-36. In other words, Nishimura teaches various possible 
embodiments of his invention such as completing the cholesteric alignment formation in a 
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thermotropic manner at a temperature at which the solvent is removed without additional heat 
treatment, cooling the cholesteric crystal layer aligned either by solvent removing heat treatment 
or by solvent removing heat treatment and additional heat treatment to the room temperature 
condition. Besides, language of claim 1 does not recite a negative limitation against second heat 
treatment before cooling to a room temperature. 

Applicants' describe their invention as follows: as shown in FIG. 1(b), the film 13 of the 
cholesteric liquid crystal solution is heated at a temperature between SO.degree. C. and 
90. degree. C. by a hot plate or the like in order to remove the solvent from the film 13 by 
evaporation, thereby obtaining an uncured cholesteric liquid crystal film 14 (See P23); thereafter, 
the uncured cholesteric liquid crystal film 14 formed on the glass substrate 1 1 is left as it is at 
room temperature (e.g., 25.degree. C.) for a predetermined period of time (See P24). In the step 
shown in FIG. 1(c), the cholesteric liquid crystal film 14 may be heated or shaken in order to 
more fully align liquid crystalline molecules in it. Further, the step shown in FIG. 1(c) is not 
necessarily essential and can be omitted if liquid crystalline molecules in the cholesteric liquid 
crystal film 14 are fully aligned in the step shown in FIG. 1(b) (See P24). Compare this 
statement with Nishimura discussed above: "However, the dried coat layer is required to undergo 
a heat treatment at temperatures of 50-180°C (See column 12, lines 56-59) after the drying 
process in order to render the alignment of the liquid crystal more complete and to effect the 
crosslinking reaction" (See column 12, lines 27-33). Thus, a method of Nishimura is 
substantially identical to that described by Applicants disclosure. 

Since Applicants' specification describes that supercooling phase is achieved by leaving 
the film after heating at room temperature (See Abstract and PI 1), the step of transferring the 
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film from the heat treatment atmosphere required for the alignment formation to the room 
temperature condition and allowing it to cool in Nishimura achieves claimed supercooling 
phase. 

8. Claims 1-4, and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawamoto et al (US 6882475) in view of Nishimura, further in view of Gibbons et al (US 
6103322) for the reasons discussed above and for the reasons of record set forth in paragraph 7 
of the Office Action mailed on 10/30/2006. Note that Kawamoto et al teach a second step of 
volatilizing the solvent, and heating the cholesteric liquid-crystal polymer to 160°C so that liquid 
crystal was aligned , then cooling the liquid-crystal polymer to room temperature (claimed third 
step of supercooling) (See column 9, lines 23-26). Thus, steps of forming aligned choleteric 
liquid crystal layer are substantially identical to that described in Nishimura. 

Kawamoto et al fail to teach that the cholesteric liquid-crystal polymer is a 
photopolymerisable polymer which is cured at room temperature by radiation (Claim 1). 

Nishimura is applied here for the same reasons as above. Nishimura teaches that the use 
of a photopolymerisable circularly polarizing cholesteric liquid-crystal polymer which is cured 
at room temperature by radiation allows to fix the cholesteric alighnment (See above). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used a photopolymerisable circularly polarizing cholesteric liquid-crystal 
polymer for forming aligned choleteric liquid crystal layer in Kawamoto et al with the 
expectation of providing the desired fixed cholesteric alighnment, as taught by Nishimura, since 
Kawamoto et al teach that there is no particular limitation in kind of the cholesteric liquid-crystal 
layer. 
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Kawamoto et al in view of Nishimura fail to teach that instead of laminating preformed 
layers, a further cholesteric liquid-crystal polymer layer is formed on the cured cholesteric 
liquid-crystal polymer layer (Claim 6). 

As was discussed paragraph 7 of the Office Action mailed on 10/30/2006, Gibbons et al 
teach tha t casting of cholesteric liquid crystal medium onto a substrate layer is functionally 
equivalent to laminating a preformed cholesteric liquid crystal film onto the substrate layer. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have formed a second cholesteric liquid-crystal polymer layer in Kawamoto et al in 
view of Nishimura by casting using a method of Nishimura instead of laminating preformed 
layers since Gibbons et al teach that casting of cholesteric liquid crystal medium onto a substrate 
layer is functionally equivalent to laminating a preformed cholesteric liquid crystal film onto the 
substrate layer. 

9. Claims 1-4, and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kameyama et al (US 6166790) in view of Nishimura, further in view of Gibbons et al. 

Kameyama et al are applied here for the same reasons as set forth in paragraph 8 of the 
Office Action mailed on 10/30/2006. As was discussed there, Kameyama et al teach that the 
liquid crystal polymers can be developed, for example, by methods in which solutions of the 
liquid crystal polymers in solvents are developed in thin layers by e.g. cast film formation, 
followed by drying (See column 7, lines 6-15). The heating treatment for orienting developed 
layers of the liquid crystal polymers can be conducted by heating the layers within the 
temperature range from the glass transition temperature to the isotropic phase transition 
temperature , namely within the temperature range in which the liquid crystal polymers exhibit 
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liquid crystal phases (See column 7, lines 24-30). Further, the oriented state can be fixed by 
natural cooling the layers to less than the glass transition temperature, and there is no particular 
limitation on the cooling conditions (See column 7, lines 30-39). 

Thus, steps of forming aligned choleteric liquid crystal layer in Kameyama et al are 
substantially identical to that described in Nishimura except for drying is performed by heating at 
temperature of alignment. However, Nishimura teaches that aligned choleteric liquid crystal 
layer may be formed while evaporating the solvent. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have evaporated solvent in 
Kameyama et al by heating with the expectation of providing the desired aligned choleteric 
liquid crystal layer, as taught by Nishimura. 

Kameyama et al also fail to teach that the cholesteric liquid-crystal polymer is a 
photopolymerisable polymer which is cured at room temperature by radiation (Claim 1). 

Nishimura are applied here for the same reasons as above. Nishimura teaches that the use 
of a photopolymerisable circularly polarizing cholesteric liquid-crystal polymer which is cured 
at room temperature by radiation allows to fix the cholesteric alighnment (See above). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used a photopolymerisable circularly polarizing cholesteric liquid-crystal 
polymer in Kameyama et al with the expectation of providing the desired fixed cholesteric 
alighnment, as taught by Nishimura, since Kameyama et al teach that there is no particular 
limitation on the cholesteric liquid crystal polymers. 
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Kameyama et al in view of Nishimura fail to teach that instead of laminating preformed 
layers, a further cholesteric liquid-crystal polymer layer is formed on the cured cholesteric 
liquid-crystal polymer layer (Claim 6). 

Gibbons et al are applied here for the same reasons as above. It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have formed a second 
cholesteric liquid-crystal polymer layer in Kameyama et al in view of Nishimura by casting 
using a method of Nishimura instead of laminating preformed layers since Gibbons et al teach 
that casting of cholesteric liquid crystal medium onto a substrate layer is functionally equivalent 
to laminating a preformed cholesteric liquid crystal film onto the substrate layer. 

10. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishimura in 
view of Kawamoto et al/Kameyama et al/, further in view of Gibbons et al for the reasons 
discussed above and for the reasons of record set forth in paragraph 7 of the Office Action 
mailed on 10/30/2006. 

Response to Arguments 

1 1 . Applicants' arguments filed January 9, 2007 have been fully considered but they are not 
persuasive. 

(A) Applicants argue that in contrast to the claimed invention, Nishimura fails to 
disclose, teach or suggest the combination of steps of heating the film beyond its phase transition 
temperature, thereby obtaining an uncured cholesteric liquid crystal film, followed by 
supercooling the uncured cholesteric liquid crystal film beyond its phase transition temperature 
and applying, for curing, radiation to the uncured cholesteric liquid crystal film, as claimed. 
Instead, Nishimura in fact teaches that f, the light irradiation may properly be conducted after 
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reheating the coat layer so as to impart the fluidity thereto because of the low cross-linking rate 
of the liquid crystal layer." See Nishimura at col. 14, lines 1 1-16 (emphasis added). Thus, 
Nishimura not only fails to teach or suggest the particular limitations of claim 1 , 
but in fact teaches directly the opposite. That is, while the claimed invention performs the 
radiation curing to the uncured cholesteric liquid crystal film in the supercooled state, 
Nishimura teaches light irradiation after reheating the coat layer so as to impart the fluidity to 
the coat layer. Nishimura does not teach or suggest that light irradiation could or should be 
conducted when the uncured cholesteric liquid crystal film is in the supercooled state. 

The Examiner respectfully disagrees with this argument because a method of 
Nishimura is substantially identical to that described by Applicants disclosure (See P6 
above). Besides, language of claim 1 does not recite a negative limitation against second heat 
treatment before cooling to a room temperature. 

(B) Applicants argue that none of Kawamoto, Nishimura and Gibbons, 
teaches or suggests the features of independent claim 1 of heating the film beyond its phase 
transition temperature, thereby obtaining an uncured cholesteric liquid crystal film, followed by 
supercooling the uncured cholesteric liquid crystal film beyond its phase transition temperature 
and applying, for curing, radiation to the uncured cholesteric liquid crystal film. The Office 
Action admits that Kawamoto does not teach these limitations. Further, as described above, 
Nishimura not only fails to teach or suggest these limitations, but teaches directly the opposite 
that "the light irradiation may properly be conducted after reheating the coat layer so as to impart 
the fluidity thereto because of the low cross-linking rate of the liquid crystal layer" (emphasis 
added). Rather than teaching the claim limitations, as asserted in the Office Action, Nishimura 
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teaches directly the opposite and thus teaches away from the claimed invention. Neither 
Nishimura, nor Kawamoto or Gibbons, teach or suggest that light irradiation could or should be 
conducted when the uncured cholesteric liquid crystal film is in the supercooled state. 

The Examiner respectfully disagrees with this argument. First of all, language of claim 1 
does not recite a negative limitation against second heat treatment before cooling to a room 
temperature. Secondly, Kawamoto et al teach second step of volatilizing the solvent, heating the 
cholesteric liquid-crystal polymer to 160°C so that liquid crystal was aligned , then cooling the 
liquid-crystal polymer to room temperature just like in Applicants 3 process (See above). Thus, in 
contrast to Applicants argument, Kawamoto in view of Nishimura teach the features of 
independent claim 1 of heating the film beyond its phase transition temperature, thereby 
obtaining an uncured cholesteric liquid crystal film, followed by supercooling the uncured 
cholesteric liquid crystal film beyond its phase transition temperature and applying, for curing, 
radiation to the uncured cholesteric liquid crystal film. 

(C) Applicants argue that none of Kameyama et al, Nishimura and Gibbons teaches or 
suggests the features of independent claim 1 of heating the film beyond its phase transition 
temperature, thereby obtaining an uncured cholesteric liquid crystal film, followed by 
supercooling the uncured cholesteric liquid crystal film beyond its phase transition temperature 
and applying, for curing, radiation to the uncured cholesteric liquid crystal film. 

The Examiner respectfully disagrees with this argument for the reasons discussed above. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elena Tsoy whose telephone number is 571-272-1429. The 
examiner can normally be reached on Monday- Thursday, 9:00AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



E,e„aTsoy PB.^^ 
Primary Examiner 
Art Unit 1762 
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